The differences in the temporal evolution and spatial characteristics of the Indian Ocean Dipole (IOD) between positive and negative events with and without ENSO have been investigated using observations for the period . To document such differences is particularly important for climate forecasts over Far East Asia, since distinctly different monsoon activities over China, Korea and Japan for different types of IOD are found in the composite maps of precipitation anomalies. The composite map of SST and wind during various stages of IOD and the ocean mixed layer heat budget showed that the IOD with and without ENSO has a large difference in its temporal evolutions and their triggering mechanisms. In both negative and positive IOD events without ENSO, the wind anomaly in the eastern Indian Ocean seems to be responsible for the formation of sea surface temperature anomalies, while the anomaly in the western Indian Ocean seems to be the oceanic dynamical response to the anomaly in the east. During the ENSO years, the temporal and spatial contrast of the asymmetry of the IOD evolution is smaller, and the SST anomaly is driven by the anomalies in incoming radiation due to changes in cloudiness caused by the ENSO associated anomalous atmospheric circulations and not by the local wind anomalies.
http://www.cru.uea.ac.uk/) data based on gauge observations is used for the diagnosis of precipitation.
The IOD index as defined by Saji et al. (1999) is used.
We further separated the IODs into pure-IOD and ENSO-IOD depending on the coexistence of ENSO events. For the ENSO index, we used Trenberth's (1997) definition. Following the above definitions, 12 positive and 13 negative IOD events are identified (Table   1) .
3.The Relation between IOD and precipitation over Far East Asia
A contrasting anomalous precipitation pattern during the positive and negative phase of IODs is shown in the composite rainfall anomaly maps in Fig. 1 . The composite for ENSO without IOD is to separate the sole effect of ENSO from the total effect of ENSO and IOD.
The rainfall anomalies over India show opposite signs for the composites of the IOD with and without ENSO. For El Niño without IOD, the northern part of India is dry and the southern part is wet (Fig. 1c) . This The impacts of negative IOD and La Niña on the rainfall over Far East Asia appear to be complicated.
The Bonin High is active during the negative pure IOD, leading to the dry condition over Korea and the Japan (Fig. 1d) . Comparing to the negative pure IOD cases, the anti-cyclonic circulation around Japan during the pure La Niña cases shifts to the north due to the enhancement of the convection over the maritime continent (Fig. 1f) . Fig. 1f also shows an anomalous cyclonic circulation stretching from northern Indochina through southern China to the East China Sea when La Niña occurs without IOD. This anomalous cyclone provides a wet condition for Southeast Asia (Ropelewski and Halpert, 1987) . When La Niña appears concurrently with negative IOD (Fig. 1e) 
4.Characteristic features of the IODs
Before discussing the time evolution and space characteristics of the IODs, it is important to understand the annual cycle of the Indian Ocean SSTs and equatorial zonal winds. The seasonal evolution of these variables over IOD-W, IOD-E and IOD-U are presented in Fig. 3a .
The dominant wind over the central equatorial Indian
Ocean is westerly (dashed line) persisting from April to December. The SST over IOD-W is warmest in April and coldest in August due to the strong upwelling induced by the Somali Jet. Therefore, the amplitude of the annual cycle of SST over the IOD-W is much larger than that over IOD-E. Fig. 3b shows the inter-annual 
Pure-IOD
For the positive pure-IOD, we find that the easterly anomaly first appears over the equatorial Indian Ocean (Fig. 5b) , which is much earlier than the positive IOD case (Fig. 5a ).
ENSO-IOD
For the positive ENSO-IOD, we find that El Niño can enhance the positive SSTA over IOD-W (compare Fig. 5a and 5c ). In addition, the anomalous easterly is observed over most of the equatorial Indian Ocean for ENSO associated IOD, but it is much more restricted to the eastern Indian Ocean for positive pure IOD. The months of initiation, peak and termination of the anomaly over IOD-E are about the same for the positive ENSO-and IOD-oly ( Fig. 5a and 5c ). Over IOD-W, the time period is shifted forward by several months, due to the effect of ENSO, which normally peaks in winter.
The 
5.Conclusions
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